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(25) @(gttBirowil: 

(26) @^^P(DWII: 



PCT/JP2003/008524 
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(30) gjfcltT 1 -*: 

4#R|2002- 196290 2002 ^7 ^ 4 0 (04.07.2002) JP 

(71) mmx<xm£9!ii<±x<Dftfewiz'?i*x)z *taj* 

A 4tSW32Bf (THE KTTASATO INSTITUTE) [JP/JP]; 
T 108-8642 m.fiL® StE gft5T§9f1 ^ Tokyo 
(JP). 

(72) S&lU3#;i3J:tf 

(75) n^%mmx(^kmiznisx(D^): *jh gsi <mo- 

TOKAWA^Cenjl) [JP/JP]; T364-0026 ^fi!» dbfcrfi ^ 

#6-n i itmrnftm £.®®mm$im tosmtama 

(JP). Mm — (KUSUHARAjH^jime) [JP/JP]; T364-0026 



J$S*:Jt*m J£#6-1 1 1 :ltmw&i?r 

Sf3SBfl*3 Saitama(JP). 'MJj 5/»± (KOYAMAJHiroyuki) 
[JP/JP]; T034-8628 +Slffl rfi £2 3-3 5-1 

#m*3& KB*£¥tf &&&$km¥&m n ao- 

mori (JP). $Si (HOHDATSU,Tsutomu) [JP/JP]; T 
034-8628 W^Sl+SlEamm 2 3-3 5-1 itM^ 

m&mm^m &&&skm¥&m ft Aomon (jp). js# 

Sfi£ (ARALJSetsuo) [JP/JP]; T 364-0026 i$3E!l 4b*flT 
J£#6-1 1 1 *MW^Bf±!felS*]W5£0frtSaitaina 
(JP). 

(74) ttSA: St* $Di£ , *HSHIMIZU,Hatsushi et al.); T 

300 0847 3?ts» ±;nrm aiHi i - 1 - 1 ssa^j < \t e 

JU 6 Pg Ibaraki (JP). 
(81) Jf S@ (l!l*3): AU, CA, KR, US. 
(84) Jt^B(j£ia): 3 — (DE,FR,GB, IT). 



(54) Title: VACCINE FOR FELINE INFECTIOUS PERITONITIS 
S (54) S6llH©€f*: *=Je§fe14l£ffiifer7<?5^ 

^£ (57) Abstract: It is intended to provide a vaccine for FTP with the use of an N protein having a specific structure or its fragment as an 
antigen. A desirable antigen is an N protein originating in a specific type I virus strain (KU-2). A vaccine containing this N protein 
exerts a preventive effect on FIPV over a broad range. Because of being free from infection-enhancing epitopes, this N protein is 
highly safe. Moreover, it can establish a preventive effect on the type I virus amounting to 70% or more of factors causative of FIP. 

^ (57)gfcj: *$£(B#ig£^7r*Ng&f|. &tz\t*<DmK£tnmtLXmi*tz* F I P0^f>«Jlafco 

O *§z$nz&iiz>m&Li^tfimi*. i so^;ux*(Ku-2)i:4*t4Ni6i-efc5o zcDNm&nz&t; 



BEST AVAILABLE C<- 



WO 2004/004760 




^^a^3iiffl|)l^!)<K (feline infectious peritonitis virus;FI 

mu, mBn^nvt^m^^t^o ^(Dmmtmi&fo\zu*>'?±%v>wis 
\z%.& 0 m<DffiM\m$i - mm^mzMfcm mmm) t.m.mm wm&m.) \z 
#tte>ti3o mm^mmm^mm^tcniz^-r^mM^^mt-r^o 
&rc&mte* &mmm\z&tt%&mmm&m&mmj&&&mt.-tz>o b^u 
m%\t7E±\zi&±L\sX^z>t>tfT*W£<, &&~rz>Mh'j>tsi<t£^ 0 iM^-fe 

FIPV^#$^^J100~150nm(DX>^D — ^Sft^^-f^XT, 
iW#^*#< &oT^£V>:b^3aE^^fc^@#J (spike) $j#oT^§ 0 

nucleocapsid (N) protein 
transmembrane (M) protein 
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peplomer (S) protein 

pipvtt, mmom^imtmM<o^i isn^ttsn*. fipv ih;^ 

££*ITV>5#, FIPV I I iH^i^n^^-fMTlif^i/^fci^H^ 
Z&MZ, Arch. Virol. 117, 85, 1991) o 

£©3lSfcteU tt#lfe#tt*5lfe*i3ltf£/l! (Antibody-dependent Enhancement of In 
feet ion) tmUtl&o FIPVfeV^D^r— ^CilfetS^^^T^S. ^UT, 

±fsom^#'i4^it3tf^fflTFip^§^ii^$nTv^ ci t^^ntv^. 

5&7^>F^if»^ FIPfc*fbT^©^^ffif 5^t}iIbV>t^e.tl 
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- 3 - 

1980^Pedersen£Boylete, *&d>C8e>FIPVft#**HH4© : ?^.3, &5W*ffL# 
^tt^30jfii?i^fc«^-O*S©IgG^^#^bfc : ?^r:«, 3&#FIPV£]iaB$l*ljg 

ST?> utci^t, trtfm&OT* 3 «fc o «t v rn.mzmffitem.mm use: 

i^L-fc. (Pedersen NC, Boyle JF. Immunologic phenomena in the effusive 

form of feline infectious peritonitis. Am J Vet Res. 1980 Jun;41 (6) :868-7 
6.) 

1981^Weiss<hScott£*K mWilZ, mm*^<DM%&S?¥<D?*n\Zgi$!r%MV. 

Mmmzv-uwz&mvrco $n*&&&#Mvit*u'v* fipv 

<3D^#»3F B 1«9~lO0-r, Mm©tfC#i^tt^3(D14~52BJ;tlBje>^^^ofe(W 
eiss RC, Scott FW. Antibody-mediated enhancement of disease in feline inf 
ectious peritonitis: comparisons with dengue hemorrhagic fever. Comp Immu 
nol Microbiol Infect Dis. 1981 ;4(2) : 175-89. )„ 

T?\tffimz&%>?mmws<DWR&i¥mtf> n?ov?^>mm<D*:%i$.mm'T%>%>z\ 
mz&^rz&oiz, fipv m> &&z$s(D3~D<D£Mm& : m&nfrt>ffij&'Z 

aa«±K#aEu vfrh, mmnmmzmmvT^z>z\t&wt>frtts:'z>x^ 
&o $£m<Dv?^>mmmmz&^Tfe. smBm^^t-r^u^^-xDm^ 

b;frU S^SK^fiJfflbfe^M'7^5 1 >^ husk: 
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®5W£tl~f, ^&^$tZ>$£%:£?3:-?T^Z>(yememR, de Groot RJ, Harbour 
DA, Dalderup M, Gruf fydd-Jones T, Horzinek MC, Spaan WJ. Early death af te 
r feline infectious peritonitis virus challenge due to recombinant vaccin 
ia virus immunization. J Virol. 1990 Mar ; 64(3) : 1407-9. )„ 

#>£Cl<i:€r@l$<*:l/T^£(Gerber JD, Ingersoll JD, Gast AM, Christianson K 
K, Selzer NL, Landon RM, Pfeiffer NE, Sharpee RL, Beckenhauer WH. Protect 
ion against feline infectious peritonitis by intranasal Inoculation of a 
temperature-sensitive FIPV vaccine. Vaccine. 1990 Dec;8(6) :536-42.)o 3$^ 

&m&TZ>Wi'&h%>Z>Z.tfim&-£n~t:^Z> (Scott, FW., Corapi, WV. , and Olse 
n, CW. Evaluation of the safety and efficacy of Primucel 1-FIP vaccine. Fe 
line Hlth Top. 1992, 7: 6-8.; Scott, FW., Corapi, WV. , and Olsen, CW. Inde 
pendent evaluation of a modified live FIPV vaccine under experimental con 
ditions. Feline Practice 1995, 23: 74-76. )„ 

xv^)ix\zm.&&A,rmm7LV?^y&¥i? &mzn^x&z>nm?s : ®ix$>z> 

Z. t^^^^tlTVi-SCVennema H, de Groot RJ, Harbour DA, Horzinek MC, Spa 
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an WJ. Primary structure of the membrane and nucleocapsid protein genes o 
f feline infectious peritonitis virus and immunogenicity of recombinant v 
accinia viruses in kittens. Virology. 1991 Mar; 181 (1) :327-35. ; Wasmoen T 
L, Kadakia NP, Unfer RC, Fickbohm BL, Cook CP, Chu HJ, Acree WM. Protect io 
n of cats from infectious peritonitis by vaccination with a recombinant r 
accoon poxvirus expressing the nucleocapsid gene of feline infectious per 
itonitis virus. Adv Exp Med Biol. 1995 ; 380 : 221-8. ) „ L#>U Z.<b*79?-> 



)k\Z, ttJROAUX— *»3ftU ^W^Jt^^UrcFIPV^itm^it^^^ 
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xtf i — 7*<£&fc\,*mm&\z&m\sr£o v^—mz. Nm&mzy-ovxw. 
mm%™±izffim'?z>z.tumv^2imm'£tife e ?m+ i im* 

tfi i 7# ! ?>\zmm2nit&&ifi&z>cas 5811104). v&vz.<Dm&'v\z*:(Dmm 

^«#snT^&^ 0 i&*bTine)©igm fi 

PV I iKDNiaiOTitTffl^Tfe, 
ITWia^Ifim&tl^. $f II©FIPVH 

*^uztt~?z>ffiB.&tfi im£q%&<f i pmmmfim^o z.ti*>o)mmiz& 

WTFIPV IMZ:ttm£-TZ>Z\t\zmM&W5fctbT*$>Z>o Vfrh. Ztlt><D 

m&iz^x. fipv i mizmMfeyz^yom^mmmt&feznfe^o 
cote, mno^mmm-vF i p<d7 ox^mmv-uixoimm&mmh 

im\z&3k?zm,i%(Dmmfimwtemwtti:z>£m%.zio tvx, wj-ywm 

m£T%v23->-t)^ mfewimztt?&^m^*^^DZ>z.£&M i itiL*m 
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c) @B^J#-^: 1 fclBil<Z)mS@a^J©3-F^©^ia^J<h93m±©ffi 

e) a)-d) fcfB«£nrt#U % V F©lvfn^c<};oT3- F£n& 

C 2 ) OTCDa)-e) <Z>l^n^KlfB*!c<D^ 'J5?^ l/rt^ F ^ti^tbT^ft 

a) BB^iJ#-^ : 1 lCfBm^M*@H^J©n- F^£^W U 3* ;7 h\ 

b) @B^iJ#-^: 2^fB«feOTSymi3^J^3-H-r^^SB^J^t?#UX 

c) @B^iJ#-^: 1 {CfBa^aiH^J^n-F^omSSB^J^gS^i©^ 
e) a)-d)fc|B^$n^:#UX^ l/tfF©^WlcJ;^T3- F$n& 

r s. j mm m & n - h -r £ # u z 2 v ^ h . 
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a) @S^iJ#^: l^SBm^^gH^JOn-H^^WU^^W^H, 
e) a) -d) nfe# U * * H (WTti^ IcAotn-FSns 

[ 7 ] OT©a)-e) ©Vi*rn^lClB«i©#U ^ ^ FtC<fcoTn - HSn^7 

a) @S^iJ#^ : 1 fc|HmoM*@B^JCD3- H««&^tr# U X 2 V*^ b\ 
c) @3^iJ#^: 1 »Cffia©4ttE^©3— K««©4tQ6iB2?iJt93XJK±©*B 
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e) a) -d) U * ^ Utt F © V^Ttl^ tioT3-H$n5 

C 8 ] £TF<E>a)-e) m*-rn#> KfB*c£># U * * F tio T3- F 

e) a) -d) l£lB*S£ nfc^ U ^ F © V*fft# fc^oTn-F^n-S 
# U * * R:<koT3-F^ti§7$; S^tf n e ho, * 3 ess 
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/BMP! m&m*%: 2) fciu F I PV(DIM(Dl*KU-2£|il3kT3o KU- 
£f$BT&&(K.Motokawa et al. Microviol. Immunol. , 40/6, 425-433, 1996) . b 

m&w&K. sit cinsTiciNseR&n-H-rsate^oiasE^^ 

Tfct>ttf&m** OT©a)-e) *aa>fcffima># U ^ ^ 1^3=- F iot 

b) mmm^ : 2 ^ismo 75; msa^j <£ 3 - h t 3 &£&m 



WO 2004/004760 
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e) a) -d) \Z$miS titctf V^ZVJr^Y O Vifn^fcJ: o T3-FSn«75 

^BJ^^^^Ma, F I PVOKU- 2*i*0NgeR*tiJ^i 
fSZltJtfT?**. KU-2**©Ng&R©75/BfcE^I5?!l#-^: 2 * 

^m<Dv?^>\z&tfz>m9Mfriz\$, z\<Dm. <o m^rnn: nzwrnomm 

W^h\ fcSWSd) @S^J#-^: 2tcfB«t©T5/m@B^J^3— h*-r^S@B^J 
#0©F I PVCiNlSSt^ KU-2fltONSfiK©ffiBtttt, t^nfe 9 3 % 

y^/mSB^J^ffiinHt^^^^^^^^o Karlin and Alts 

chuHci;§T;i/3'UXABLAST(Proc. Natl. Acad. Sci. USA 90:5873-5877, 199 

CDT^^fUXA^H^-r^^D^^A^BLASTXCAltschul et al. J. Mol. Biol. 2 
15:403-410, 1990)T&&<> BLASTXK:J;oTT^ /W&W&tittir'? ^ 



WO 2004/004760 ^^PCT/JP2003/008524 



- 12- 

7*— ^-tefc£;Lfc£score = 50, wordlength = ZL~?Z> e $>%>^ JiBL AST <h Gapp 

ENETYX<D-7^->TA > 7^^>^§fflV^T^ttlbfc(Takashi K and Gotho 0 (1984) 

J. Biochem. 92: 1173-1177)., n<?*— &—]i$#;<Dt£> Q T$>Z>. 
matching condition:matches=-l, mismatches=lgaps=l, *N+=2 

-^-(Dfiil, Lipman-Pearson?£(Lipman DJ and Pearson WR (1985) Science 227:14 
35-1441) fcg^vrjfc^DS?— Lipman-Pearson^lc43 
ft 3 A° 7 * - ^ - WAO £ D T $> % o 
unit size to compare=2 (amino acid) or 5 (nucleotide) 

#JtU;£, Ala, Val, Leu, He, Pro, Met, Phe, Trp&, mz#M'&T^;MlZ 
frMtsnztcSb. SV^C^fcttS^WT^o #N?f«&£LTte, Gly, Ser, 

Thr, Cys, Tyr, Asn, Gln^#tf£>n£o mt£75 /M£ bTte, Asp:&<£ 

a?Glu^W£>n§. IStt75/ittTH Lys, Arg, His^#tf £>*l 

Hic^Bjcoy ^^>«, e)a)-d) ^IB«^^n^U * ? V*=$- Y^~fm^\z 



WO 2004/004760 ^ppCT/,JP;if>3/0fiK524 



-13- 

h° l — y^arr^ z: tatT^o xtf i — 75yWJ©i«^#i(c 

^S'J{-fiJffl$n^)o W&M(D—A^Mlt$, Chou-Fasmanfe^Robson^&£K:«fcoT 
WJJT^^i^T^^o *&T*fflfl&ffili(ttaSft«* IAA°^->4>Rothbard/Taylor 

ttCDKJfcflifca&^T* ^®^«t5XH h-y£&^T£2j*re&3 0 
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tSIBa) -d) £15^3 ftfctf ij 5? ^ I/tf Ff: ioT3- H§tl§75 / m@B^>J^ 

^m\zmmt\t, m^z^^ntct^z. mmm^-. 2\zmm<D7$;mm 
mmt^z.f3:\,mfrx$>'DT i b, M&<Dmfr<DJ&fr&^iz&^xftm^mzmm 



WO 2004/004760 ^^»CT7JP2W3/(f0S524 
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TL assays 6 nTV^S. JgfclfiBSTtt, h*-f U 

ttiCg8#i-3£^#^r&£o utl^CMtt. ELISA, real time PCR> ELISP0T 
&>&m£T &CTL assay tClt^T^Tab^c 

£z\z$L%£^mfcmmmt, mm\zm&n&ik^vfrmmz. mnw^w 

H^, KU- 2»d^«J»$nfc35S*fcft*-r53i?y^^ V'^H*:^^* 
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^Sn&tfU^W^Ffctt* fc£A&KU-2tt©4&aSIB8lfc:, A&W&^ 

ambrook J., Fritsch, E. F. , and Maniatis T. Molecular cloning : A Laborat 
ory Manual (2nd edition). Cold Spring Harbor Laboratory Press, Cold Sprin 
g Harbor.) l/T8HSS"t*£ £ £#n?#£o DNA©#I(Ifl #U*9*— £ 

aUS^JS&flr (Sambrook J., Fritsch, E. F. , and Maniatis T. Molecular clo 
ning : A Laboratory Manual (2nd edition). Cold Spring Harbor Laboratory P 
ress, Cold Spring Harbor.) C <h%T^£o 

^-f-tf— >3 >^K&gfc:7n— PCRfe^i^M^^^-f V-©ISffi^J«> 
0y^t«KU-2«cNSeH©cDNABB^J (@3^!l#^ : 1) fcfcft»TI8£r--r5 £ £ 

SftHMU I^CD75 7WJ^3-Ff§DNA^X^'J-->We:i:C 

00*. S0E(spl icing - by- overlap- extent i on) -PCR& (Ho, S.N., Hunt, H.D., 
Horton, R.M., Pullen, J.K., and Pease, L.R. (1989). Gene 77, 51-59), Kun 
keliSKKunkel, T.A. (1985) Proc Natl Acad Sci U S A; 82 (2) : 488-92) 
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3&tT^§o «fcOJM*WK:»> §fflMTfcUcJ3§«(Escherichia Coli)£, iST^ 
S»«Shizosaccharomyces pombe£, *SV^Ma»«lilBliat UTttCHOJKia^CO 

A^riD^-T;i/7,(Autographa califorica nuclear polyhedrosis virus ;AcNP 
MM<Dmft-Vfc X) m £ tiS (po lyhedr a) <<DV^ )l7.%r?*^^ IfiSfe 

m 3 okbp(D±#$^T^>A^rLP^-r;uxyyA{c, ^*tta^?*i£S? 
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*fUffli-S2:i*ST#S. PVL1392, &£W3:pVL1393 avfnfcPharm 

ingenlg) > MtffcpPAK8, 25§Vi«pPAK9 <V>Tft*>Clontech») fe. 

M.&&X5foWfc^W$M £§!AcNPV©DNAK:*r LT, <£ 0 m*ife/tS&* & IrI -b 

7 p ^-^MM©XT-^y«^T«^<75:oTV^ 0 Baculo Gold" 

10 Linearized Baculovirus (Pharmingen§£) ^> BacPAK6 viral DNA Bsu 36 I di 
gested (ClontechSD ^©^A^aD^-f^^rUI^nTV^. 

*>— jRWfcl&^iMJl&fck m&Mffi.mi9°?$>Zo Sim, Pharmingeih Clontech, 
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*SVi«ATCC«:£*>6»J»A'rSJlt*«T#S. ^ffi, Sf21 (Invitrogen, Pharm 
ingen) , &£V>teHigh f ive™(Invitrogen)^0Mm«Hiafe^BJ^fiJfflT^Jl 

Grace Insect Medium, TMN-FH Insect Medium, &3W2Excell 400&£O) 
7x^^>a>Wt$5. *f£#)K:te> Lipofect in Reagent h^>X 

(coiei ori) t. mmmmmm:(D%m^x&mw&fei* (sv4o ori) 
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<DWi&? >A° ^ St £ ~ y ^r;V3t7 7 AT©*»S$-r 5 5M§^&£nf & 5, T 

•rzmmz, f i pv©*g^idf?siT&So ^ni^fttttum m 
«fcwf4iiiBia^cRFKaajia^"rc:t^T?#s. Ensoaufira, «A>^^e>x 

hdatsu T, Sasamoto T, Okada S, Koyama H. Antigenic analysis of feline cor 
onaviruses with monoclonal antibodies (MAbs) : preparation of MAbs which d 
iscriminate between FIPV strain 79-1146 and FECV strain 79-1683. Vet Micro 
biol. 1991 Jun;28(l):13-24.)„ Ssfc^-W 3*&£ft&©ib^E&^<OM&&ffl 
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#e>n^N?ges«, N^m : t(D^(D^u^^->tvxmm'r^miz, 
#\ *»wicw:, ^tk^^s^tk, juitffl, msn. »is«ffiw, 

— bcg -T^^n— ;w*&£ 

— Quil A^QS-2 1^©t^->E SSih^», 3l/7^'» 

teEfeMM&ft&&mm^T^z£&i®*>nx^z>o 3 

Sfc^^teu MfBa)-e) <DVii*tlA^IB«O^U 5? # L 

ttwr s ^ n e^ttigini^ # -f ©f&^fe £ * tt^s& ji «7 ^ 5=- > £ m 
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*S5^© , 7^5 L >fc*ViT, HUBtfU^l'^m, SSS^HB^ttftT^ 

m<DDNA%Mmmz&MLf£<Dfrx>bmmn<nmm&MMx%2>z. t&ta e>n 

Kltt, 7^^-7W^7 (Vaccinia virus) 1zEW( frT*'*?*— 
^fijffl^n^o «7^5/— 7>>-f;VXtt, 1 8 6kb©DNA^rVA^WT^> 
V-i )V7.m>W^ >7^->— T^-r;i/X«, (vaccination)© 
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^^-^vmd ym«^£#A£nfc»i*iK:&^T, jte^fcMe^n 

MeS^t^iR^n^>c ^D-fF{l it^FMCgene gun) fcjUS^SA 
^ffl^e.n^>o -T^^, K (naked DNA) £tt*£-fr£:&:3 P-f Ffci^£, 

^»flgft^IA£n£<, »fc«e£&o£«^<Z>5fA^*£te> 4>*©DNAtf>S 
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3B^.T*fSM«, Huf3a)-e) (DVvf n^fc|Bf£©#U I'*"?- H 1^0X3- 

So 

13a) -e) fc1B«©# U * * h*C<toT3-HSnS7$; m@B»> 5 £ S 

^m^tnmtvx, ftmwjm&&m'rz>z£iz£'oxm2>z.t&'v%z>o info* 
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-25- 

(Umehashi M, Nishiyama K, Akiyama S, Kimachi K, Imamura T, Tomita Y, 
Sakaguchi S, Makino H, Shigaki T, Shinya N, Matsuda J, Tokiyoshi S. Devel 
opment of Mouse-cat chimeric antibodies against feline viral rhinotrachei 
tis and feline calicivirus infection. Sci. Rep. Chemo-Sero-Therap. Res. I 
nst., 6:39-48 (1997)). 

^^(complemantarity determining region;CDR) ^tlSr^jti"^^ V— 
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©ffittfiGfflfciU tulBa) -d) fcfBttS tltttf U 3* O Vtt H td<fc o T 3 - H 
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Ofr^SS. i£#fite, »)%<Z>#:S4>¥£^ ^ffl@W&<?£ 
$&#fc*7BT?&5. ^HJJCfeV^T, FIPV©?-Efr£te, FIPV©S&ffeililfc©&^I& 
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Jn^.T*5fi^tt, ^a)-e)©Vvf n**fciEtta>#U 1^3=- FKlckoT3 — 

SlCRtS. ^»J^bfe<fc-5fc, KU-2ti*t5NlfiIH FIPV©« 
j£^«c©«iJlilfllt3fi<S>6rr-5. KU-2 0NteS*t, FIPV©? 

s^<<fts^ic«kn«, *-©fei&MibT, ^s^^i-§tftjfii?f 

-r^to-fe^BJ^, MfBa) -e) © V^n^fclBft©^ U * 9 V^rJ- H t<fcoT3 
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mmzmfev, z\<Dmm\z^-r^m^, tnfozmm-rzmfa (-Amm \z 

•r&z. o ^~rn(Djjmz&^T%, m&^frimfe, &m&^\zTz> 
tz®\zmmvT&<z\ttf~e%2>o mm^ijifc<Dmmzfe, mm. mytwm, & 

tffiBa) -e) <d ^~rnfr\zm,m.(Dtf u 3? ^ f \z £ o t n — f $ n& y s. j m 
mu,m\zM?z>o *mw<Dumiz&tf&m&z)-e)m^nMzm&<otfvx? v 
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illt FIPVCD I1KU- 2^*^©NgeS5t^ : ?(Diia@H^J (MWtt: 

1) , &&Zt7S.smEffl (@2^J#^: 2) **-tht?»s. 

BI2tt, FIPV ^«fctX5!ilik0C7-1 > ;i/X©N®a«©T$yBeffi?!I©r5-f 
IS*ft*-rHT?**. &&m\*±fr*>M\Z, FIPV CO I SKU- 2 W 

2) , Black**, UCDltfc, FIPV I Iffl79-1146*k FECV I 1^79-1683^ CCV In 
svelte *><fctfTGEV Purde«c©N®e«©TSyilE^IS^T. 0*, ...BKU 

0 3H FIPVCO IiKU- 2**, Blacks UCDl«c, FIPV I I 3179-1 146$k FE 
CV I IIS79-1683I*, CCV Insvcl$U & <fctfrGEV PurdelfcCDNit^CDTS J MM 

^^t, a, b, c, d, e, f , gttttl^ft 8 ^ 1 6 fg> 3 2^ 6 4 fflK 1, 2 8 2 

5 6ffrfc«ktf 5 1 2^^bfeA*^j.o^-r;pxm^m^.N^a@siM^To h 

««MFIPV5J^btn:J!M^^-ro 
i5H ^^>^D>y MMFIPVtn:M6*N^aMcD#SttcD^ 

FIPVtrtMa^NSaK, c«fS^FIPVpJ^m^^^t-o 

i6H elisa&ku:*, n^3.D^^;i/7>m^m^-NMaMtn:mcD#^^ 

08H feffitt»(l)**I^»ttlt(l)©BSS*t0'T?»5. (a)teA=^n 
;i/Xjft*«I^NSaH*ilSi9;^», (b) fc*SF-9»!fl&m&«££^-r. 
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Hlltt, FIPV79-1146^^©£#*©^£3Kt"0T&£. ««ltt79-114 

112ft _h«u ;^3.n^-f;v^iia*ife^.NSaHtftlS»a#K:*J"tS79-ii 
*W«79-1146«t^«©^IPVtt{M©^&3ft-rH*T?**. H*©»*W3ttft 

ii4ft ±tmisA^^j:s, /t+an'^;i/XM^NiasKiiSt 
iisit n^3.n^<;^ja**^NseKtft®^^3*j;tK»«Fipv*t 
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Tfc)U SF-9iBliatiilMSffiil^^^^79-1146^@m©MFIPV^Mom#^^ v r 

,0T$§ t m^(D^mtm^zm^tc^(Dm^m't . #t$&fck 79-ii46tsMg@ 



FIPV ISU KU-2$c<£>l±J3fe : 

^#f^fc&V>TFIP^*:3fr ZttMZ tlfcFIPV M^Sffll/L #^-f 

;i/x«fipv imizfrmzn&o 

FIPV IlMKU-lt*<E>E&5fe : 

^^^X«^=iJ3^*5t5^m felis catus whole fetus (fcwf-4) 
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Lfco ig^$£<*: bTEagles minimum essential medium (E-MEM) iL-15 medium^ 
mmB-SthrcmmmzOz/ffiVUhm (fetal calf serum: FCS) *lO%jMXtch(D 

100 TCID 50 CD->-<;i/X^225cm 2 (Dfcwf-4|fflflMfcSffib37 < C , ri^f B 1®*m, 

TiiJ^lbliliRbfeo IUiRbfe««NTEM®^ (lOmM Tris-HCl (pH7. 0), lOOmM Na 
CI, 2mM EDTA) T3[U^bfc^NTE^ffi^5mL^M$i±fCo #jt«£^>X 

stf^s^-r-tf— -emwvrc&, i,sooxg io^p^^bTSBiaM**^bfe. ^ 

n^SOft^a^NTEMW^SJil^OO, OOOxg 2mmm>bv?4 frx^&mm-z 
-frfco ^^NTEM«m5mLT^bfc^l5, OOOxg 5^^L> ^(D±m&V 

mU^-i )V7.\Z*)->'7)VmmWL (lOOmM Tris-HCl (pH6.8), 4% SDS, 20% glyce 

roi, o.u bpb) m\\xx\mx:^%frmi)mymv. ii^ut^u^xs h^jp 

Xttl^SKSDS-PAGE)£:fe;i&^fco ^i&^CDy;i/£IfcDffiU 
loyM^DHibfc. Ty^- ;P FGP^eHlimgg (ATTO, JfcSC) 
iNlSI^^xX^^Dyh, EL ISA, &F*3£/ft, ^^ZS^^LZlyhU^^ 
[2] FIPV I^KU-2^©^ia^!l 

FIPV I^FIPV KU-2%©^^7-r;i/^^SDS^0.5«iP^-fe^ ;WtftB, 
X^y— ^ttj^^rbTRNA^lElJRb^Co §£#Lfc^l/y b^RNase free<£>7KC^ 
bTRNA^tbfeo 
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RT-PCR : 

IMPr-3F Cfe>X#J) 5'-ggggaattcaattaaaggcaactactgcca-3' (£B?9## : 3) 
BEP(dT) 21 (T>^-fe>X#J) 5* -ctgtgaat tctgcaggatcctttttttttttttttt ttttt-3' 
(SB^iJ#-^: 4) 

Rffl:/^^— , Taq polymerase** <J;££cDNA£jbn;>L, 95 c C5min-(95 < Clmin-55 e Clmi 
n-72 < C2min) X30cycle-72t:5min<7)PCR^ff V^cDNA^ifiliSbfeo PCR£&©teStefct 
1% Agarose^l/tt^i'jTSg^U/'co 
Cloning : 

&a&&e*T?»#u «BB»*fflio««fli«a:«iw*&ip^T«ftb 

fee pUC18ttRIi;«IR»*T?«Wbbit«, 7)ViJVy*7.7T?—W%W>mk 
bfeo M^tt>imi$^T^n-xy;i/T*^»imDNA^tjy^<lr^DttJb, 

Ligationffl«g«^fc»«bfcPCR^fet^i7^ — ©DMAWfM-&jg-&b» DNA Ligas 
e^P^.T15 < CTl^^-r^r-->3 >EJK£*5£&ofc. Wfcik^Kmkttmm 
JM109^©3>tf7 : ->h-fe;i/^h^>X^^--Ab, T>tf->U >Jn*^3|i|R*» 

^i±fc-etfe3D--^IbTl. 5mL©T>tf v-U >JOL-BrothT 1 Hjfeig* 
SJli^ilb^If^, T>tf^U >inL-Broth 25mLT— Hfe*8*IU m.WkX 
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# D— - >^fccDNAteM£M13mpl8/19:7 7— U—->?f 

Dideoxynucleotide chain termination&fcS^T, bv— #X>+J- 
-T^flrbfc. 

FIPVODjtfc^RNA CD±g«^20kb©5^, a^KU-2#cfc:^T«€-©3' 

n§7$ yM@a^!l^BI 1 K:5*bfco Niefai^3 F>ATG^e^n F>TAA 
£Tl,13mS©0RF^6&D, 377T^yM^3— §f^±42. 5kDa<£> 

0 2 (CFIPV IiSBcJgf 3KU-2tfc, Blacks UCDllfc, FIPV II1B;:ST£79-1146 
^3H3nWH II^(FECV) 79-1683*, -f * Zl D±^-f (CCV) In 
svcllfc, ^^{5^14H«^-r;VX(TGEV) Purdelfc<DN»^<DT5 /miB?iJ<Z> 

©6*m&V^i!ttfj&7$ 7S§^^£fc#&U KU-2^g©@3^J^r^^ 

ViT^ffibfeo A°^— ^— fc£&CD<h£DT&£(Takashi K and Gotho 0 (1984) 
J. Biochem. 92: 1173-1177)o 
matching condi tion:matches=-l, mismatches=lgaps=l, *N+=2 
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*1 







fipv m 




FIPV 


FECV 










KU-2 


Black 


UCD1 


IIM 


79-1683 


CCV 


TGEV 




KU-2 


100 


91.2 


92.2 


91.3 


91.3 


76.7 


76.6 




Black 


90.72 


100 


90.9 


92.5 


93.7 


77.7 


77.3 




UCD1 


91.51 


91.51 


100 


92.2 


90.9 


77.7 


77.4 


a* 
« 


fipv urn 


! 90.98 


92.57 


93.10 


100 


92.6 


77.8 


78.0 


3 


FECV 


92.31 


94. 43 


93.37 


93.90 


100 


77.9 


77.6 




CCV 


74.02 


75.07 


75.37 


76.38 


11. 17 


100 


89.6 




TGEV 


75.20 


75.72 


76.50 


76.24 


77. 28 


89.53 


100 





















KU-2 : F I P V<DKU-2#c/ I M (GenBank Accession N0.ABO8688I) 

Black : F I P V<E>Black$j/ I M (GenBank Accession NO.AB086903) 

UCD1 : F I P V<DUCD1#«/ I M (GenBank Accession No.AB086902) 

FIPV type II : F I P V 0)79-1 146**/ I I 81 (GenBank Acc.#X56496) 

FECV: ^3 • Hina^-^-f;^ (Feline Enteric Coronavirus) <£>79-1683t* (Ge 

nBank Accession No.AB086904) 

CCV : -f • 3Dt^J^ (Canine coronavirus) ©CCV I nsavc-l$c (GenBank A 
cc.#D13096) 

TGEV : ^ttWJ»2^C7-i';i/X (Transmissible gastroenteritis virus) (DPurdue 
*fc(GenBank Acc.#M21627, M14878) 
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j-V'()VXfflt>?m FECV II£!K:**bT«90*@J& CCVtTGEVfc^fU 

Nfce^©*ttttWHJ?T!tt, ^3©3D^-r;^T?*SFIPV I£U FIPV IIS??, 
FECV^-^©^;U— ^ft»jjSbT* D . r/WH* (CCV)^^ (TGEV) CD 

RT-PCR : 

FIPV KU-2#c<D^S@2^J£7Ufc:, NgeR©£fia*fBS-C#*«k < 5teNSB»© 
Open Reading Frame (ORF) CD±M<hTOOCRffi7 p ^< Sf^jSlbfc. 
•7-fcJ4^D-n>^fflfiD«IIS»*S»E^J (BamH I*5«fctfSal D SttJlIl/fc. 

FIPV KU-2«c©»S4^-1';^3&>e»8lSL/fc^-f ;VXRNA*»MK:bT» Oligo dT 
77^^—&m^^M&^fcJfc*&Z?£^cWk&'&m,Urz.o ^ttT95T;5min-(9 
5t:imin-55t:imin-72t:2min) X30cycle-72 < C5minOPCR^ffVicDNA^JfiliiU^: o PC 
mW (D&m&te 1% Agar o s etf)VmM.W§h~zmM b fee 
Cloning : 

^5 F^^— pFastBacl'MP^P— ~>^&, pUC18^©^ n— n >^<h 
IWHi^HMbfeo mm^-ffl^^JPS^^^BamH I*5«fctfSal I£&fflbfco 

T>tr->U>inL-Broth 25mLT— tJgiU, j&SULpFastBaci:?^;^ HDNA^tt 
ffl • ilbfe. 
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U *^V-T'», rh^^'JX y>^V-<-», IPTG:fe«fc££Bluo-gal£ 
MXrc.m^-W^m\Z.^V— ; r-( >^bT37 < CT— Bjfeig^b^o *JHffiDH10BAC$c 
te/t^r:xn>>-f Ta5^>bM0N14272^b, l&^pFastBacl 

£b^>X:7x^ hbfcDHlOBACte, NM£M«fc^£bM0N14272K:m*&X-£ £ £ 

V-r->>, ^h^lM^U^ y>^V-r-»inL-Broth 25mL7?-»*LT, 
mm^.bM0N14272 DNA£iftfcB • mmVtco 

MMbfemm^.bM0N14272 DNA£CELLFECTIN<h*g-&U yt-H®3M)M 
S^iffll® spodoptera furugiperda (SF-9) fcb7>X7i^hl/fe. b"y>Xy 
x^hit 10* FCSj&DTC-100Jg*?& (Insect Medium) \ZX 2 

SF-9»^^*^^Xn (225cm 2 ) fcl~2X 10 6 eel ls/mLT$^ib 2 B Piljig^L 
fee MM^bTtiAA^aD^^^^ib, 27 < CTlNfF«*l^ FB 
S free TC-100ig«*j££inx.ig*Lfc o ig*96^r B m^^«^leIiRbT U >M 
i^»^S^7K (PBS") 0.2% NP-40 2JDRSB$t (0. 01M NaCI, 0.0015M 

MgCl 2 , 0.01M Tris-HCL (pH7.4)) ^4mLiDX.«^^bfeo £n£5, OOOrpm 10 
#W3frfrU ttll^PBS" lmL^^jibfetx^^mm^-NgaM^LT^^ffl 

©SDs-PAGE-eMWbfco y;u£Mffiu ir^ H^-r ^-r^fe^g^fflb 
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TWDm\zm& V feo teaftJRJAPBS" TiSfc^ b frm\ ockAce Kli'CT?— IftS* b ^ 

— #]filtit£bTFIPV NMaK^f^^y^P-^tn;^ (Clone No. E22- 
2) , FIPV mBmznt^J^U—)-)V^iW (Clone No. F18-2) &J;££FIPV 
SSeRfc^-TS^y^n— (Clone No. 6-4-2) <Dig^_H*£^Lfc 
t>©&JBLfc. ^M ; £r^-hmtS«bT37 < C-e2P#r B 1^^-li-fe^ 0.05% T 
ween20iPPBS (-) 7? 3 |g«fci£Lfc. Z.tl £ 9 D-^tfC^^T© £23 D 4* 

Clone No. E2 2-233 J; £KC lone No. F18-2: 

(Hohdatsu T, Sasamoto T, Okada S, Koyama H. Antigenic analysis of feline 
coronaviruses with monoclonal antibodies (MAbs) : preparation of MAbs whic 
h discriminate between FIPV strain 79-1146 and FECV strain 79-1683. Vet Mi 
crobiol. 1991 Jun ; 28 (1) : 13-24.) 
Clone No. 6-4-2: 

(Hohdatsu T, Okada S, Koyama H. Characterization of monoclonal antibodies 
against feline infectious peritonitis virus type II and antigenic relati 
onship between feline, porcine, and canine coronaviruses. Arch Virol. 199 
l;117(l-2) :85-95.) 

2 frlhffit bTHRPO^^^tfi^^XIgG+M+A^ffl bfco WMSKW^lMX-tz. 

^mm^mizmmvTdi^immKj^^ft^ 0.05* Twee^oms (-) 7? 3 ® 

ifc^Ufco ^JH£*Sf$e (0. 02% DAB, 0.006% H 2 0 2 , 0. 05M Tris-HCl (pH7.6)) 
FIPV K0-2»ONieStt-?-(iD7S / KE^J^ e>fh^UT^45kDa©^^<t 

»»NaaKt>ra«©te«ic<i*»/t>i<«B«>fc (0 5) . 
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ELISA : 

JRbTELISAyi'— hfc#ftU ^t-^f ITiMUfc. ^wellteO. 05% T 
ween20inPBS (-) ~C 3 L-EL I SA^ffl 

— ^ifiltttbTirtFIPV NlSSt/^n-t;^ (Clone No. E22-2) (Dig 

0.05% Tween20jJDPBS(-)-Z?3lHl^#bfCo 2&jfom<tLTHRP0^i£#*y- 
^Jri^tf XIgG+li+A*ffiffl bfeo ^fiirL^^in^fejfiim^lR^T37rT 1 flSIKIKjfc 
£-Brfc^ 0. 05% Tween20iOPBS(-)T3[El*5fc#l/fco TMBSSti£(tetramethylbenzi 
dine)£0.1mL/well#&U SfflT20^|ffl©SJ^^ H 2 S0 4 Sr0. 05mL/well5P^T450 

fiMNies (06) tsiNiss (07) ^kkfipv Niait; 

12ffif*Tf2«|SgS^RbTSDS-PAGE§cfeJ:^:V^ irEFIPV NISIty^D-t^ 
tr[#: (Clone No. E22-2) bfc^xX^^O y ?V ^TlfcfflUfc. $?m 

tl-S £ -5 fcPBS 9 ttll b feo 

t^57x'J HAy^PCR (InterVet*t) £ffl^fco ^^M-teAdjuvant L80 
<h7K^bT;i/$— "JA^nt^S. 16n-y hMfcfWfcbfc#il§ClmL£:7x 
UFM^PCR lmL (IfflS) &ig«&U JKigfDLT^^^Ufc, 
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ce] ftmt&m (i) 

ELISAtCj:^>tn:#«J^ : 
»»NiaRS2#fi (^cfc^-lOOng/well) Kfc£«fc5K:H*Bft/Blia«^* 

^, HRPO^tn:^nig^37 c Cl»t^SJE&$ii-^:o SM^Ctetramethylbenz 
idine) & jJD^t«fflT?20^fe$ii:, S^iL^^SP^-T450nm-eP^7 , eS^?l'J^L'fe. 

S (SfBt) fc»ffi#fa©±#a^«£ft;fc. d©5^Cat No. 22n?ttMF35:tt 

±#ttK«>Snfcj&>o}fc (19), 

96 well^ , l/-hT2fgpg^lRbfc^Zijfii?»0.025mLt200 TCID so /0. 025mLK:W 
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fc«f»jftlttlfcS*Mlbfc. BP^ 200 TCID,o/0.025mLK:WISSbfc^^;i/^»K:iOX*> 

^2 





Cat NO. 


mmmm 


70B a 




70B a 




217 
221 
191 
6 


AAAA 
oooo 


AAAA 
oooo 


oooo 

VVVV 


<10 
<10 
<10 
<10 


S F-Q&fflS* 


163 
210 
170 
173 


AAAA 
oooo 


AAAA 
oooo 


oooo 

VVVV 


<10 
<10 
<10 
<10 



£©JBlfi&3W^b^70XX^/— ;i/-e?B#L, Nm&ntfim (0. lmg/mL) Rtfn 
> h u-JVt LTPBS H £0. lBL*To&|*3&SLfc. StJg»aSMatt*94cm©KIW* 
feoTSSbfeo ^^24, 48, 72, 96B#F B ^CgS^}C^n7cM«©IBffl^y 

fflH^.NSet^0^T©^3T?iiNlSl^l/Wl^nfc. Cat 
No. 2177?ttSa^24NfW^&»fi**S86&n, *©gfcj*JSfcMETb96l$lffl& 

fc«^bfeo cat no. i9i^«kt^cat No. 22iT nmmzzmm&frzmm&m 
&*>n. ^(Dm&Tvrcmmmmr^^2^3mnm(Dmm^mib^nrzo cat no. 
^m2mmmzmmf}m^^nrc^^mx2mh^^m<^mmwzmn^ 



WO 2004/004760 ^^PCT/JP2003/008524 



-43- 

VTc (010) o PBS ( -nc^bT«, ^T<D^n^*5ViTffi5S^J?>e>nfcJ:^ofe« 

C7] ft«SKK (1) 

(l) ©*afc**U 3|§m©$fcS^4M@teft*tafc&^U& 

(08) o 

&»|§CK;W;*£LTFIPV©IIST*S79-1146tfc£fflV>» ^-©10 5 TCID 50 (lm 
«BRUTtfe©^Ufcfc«£fflbfe. 6B££fcf&fabTjfai**$HlU &©^ 



tmwmmtim* 4mm 'ip&smiu cat no. no&&mmzB no. 173 

#*26BB» No. 210^31 a g. No. 1 63J&U4 B S C^tlfeo £*l&C*tbT\ 
Nm&nyZ^y&mffiO^nte, Cat No. 191/WP£^bT48B@f;:5Et:U 

7&*T£, ££§bfc (01 1) o 
#&©«& : 

^©^©ftia^fa^t^DS^oTVifc. Cat No. 217tt^SH3B Sfc40 , C&iffi 

zz&mnimibbtiitifis JtomzsMb&m^it. no. 22i«gfflH&3BB£27B 

S^S42B@fcT5HtT40t:3fiV^fe«@^^^^i6e.nfe^©^STU^: o 
No. 19U*3BS^27SS^e)33BS^^T40 < C^M^.^B«^J6e>tl, -?-© 
gB£M«^$tfc{£TU48 0 S K3Et bfc. No. 6te3 B B fc40*C 
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— &m&mm^fe4mL%\z-m&<D&f&&vt^'2nfeo cat no. mm 

^$M£#:»M£TU 440g^tUfe o No. 210«3B @ £12~27B @^HtT4 
0 < CSr^-2>^^86e»n31Ba^tbfco No. l70«3B@<tl5~18BS^ 

^JEtbfeo No. 173«3BStl8~2lBa^HtT40t:^^^>^«JS?)e>n, 
^•W^^^#:^i£Tb26B § iZ^tlVTco 
WWL(DW® : 

^^N^SK^^S^©5'6Cat No. 2l?£No. 6© 2 ^©tefiteJlIfifcJiinU 
No. 221T^T^^M^^fee>nfe^S«—Sfcilii#b^o No. 191te^» 
m'P\$Ufr^> fcWik* IzM'P b48 B a K5Etl bfe 6 4mthizO 

mmvrc (en 2) o 

12BgTte^##te&£D±^6&^ofc 0 V>Tft©^3©£i#:te*>?E 
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Ca t NO. 


79-1146** 

mam 


79-1 146& 


* 79-1 146** 
&H&60B 
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80 
80 
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6400 
1600 
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T^ofeo &^12B&fcfcELISATffiV>KJi&£3Sb;fcNo. 221<Z)4 , fn£vfctififc*160 
fiMIt ^#bfc 3 ^©p-fe 1^1600, 2SH^6400fg, 5E£bfc 1 Stte6400 
^12Bafcte4^£<kt8(Hg, 3EtP#K:fc3:800'~6400teT*o£. 3$Ei^ #C^*t 

?fe»^3 B#lcSmU£mi§^^£RNA£&mU RT- nested PCfre^K;!/ 
4) o 



^4 











79-1146J*j£| 
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0 


3 


6 9 


12 


15 


18 
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"I 












+ 
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— -h 


+ 1 + 1 


+ I + I 


+ 



)\sXWmitilZUltimo)3ry hSepa Gene RV-R (£^11, Sr^fflb 
feo »mbfeRNAtC7K0.007mL&JP^T^b, IlRNAittbfc. »iJRNA»?K 
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lOXreaction buffer 4. 8m K 
2. 5mM/each dNTPs 5//. 1, 

50mM primer mix 1/zl (outer primer set ; outer (+) Pouter (-)), 

Taq polymerase (lunit/2. In 1) 2.2m1 
iltlSrDNA thermal cyclerfc-fey h U PCR&K: J; DDNASrigijiLfc. fcmte$h$> 
\ZUV, 3#(Df«im94 , C l#(«fe) • 55T3 1^(7^-U>^) • 72<C 2ft 

outer primer set iZ&^TigMZtlttCRM^iOl n l^fffltt, inner primer 
set (inner (+)<h inner (-))^i;?>PCRS^^I^#^iSLfeo PCRfcffl^fcprimerte: 

fcov mm. fc^%<mmmizw%k?z> 0 &-j=>^ T-wtsi^^OTtsto 

outer (+) : 5'-CAACTGGGGAGATGAACCTT-3' (@2^J#^- : 5) 
outer (-) : 5 ' -GGTAGCATTTGGC AGCGTTA- 3 ' (I3^J#-^ : 6) 
inner (+) : 5 '-ATTGATGGAGTCTTCTGGGTTG-3 ' (@3^I#-^ : 7) 
inner (-) : 5'-TTGGCATTCTTAGGTGTTGTGTC-3' (IB?U#-*§- : 8) 
PCRfflJgffiBtfcPCRffly^'f > Taq polymeraseR^cDNASrJP^.30 cycle<E>PCR 

»^NgSlMfTtt2lT^^M^ttn^nfc. Cat No. 191t£ft*&l 

8B@^, no. 6«30ati80efc-en^nRNA^m^nfeo #»*H!rsft?«3 
ss^e^-r;ux^tB^nfeo cat no. muuBrntnamz, no. no«3B@ 

£9~18BBfc» No. 173te3 0 g M'C )l> tilt. Cat No. 6. 170, 17 
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C8} f&am (2) 

ai^.Niei7^f>©MPt4E fipv urn Ku-\w&&<D%nmNmm 

vz^ymmfeftmm u) hmmizmmvti (mis) . 

®^4jie^^4igi: ! bfcBje>^±#^8e)e>nfe (014) 0 mn^s 
n$L&m~?% 2 0^3$ 3 iig tc^^-r^^^^^b, 3 m%M4 m& \m 

5) o 
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zmm&w&tbzn. tmmmzmxtte^T^cDmzi&Ti'tztf. wmm'&.-r'bi 

C9] x%mn.m (2) 
&mj>m : 

%Lmm.m (2) (D^nfc^U ^Mlfc (1) £l^l^7&TFIPV 79-1146^ 

mmmmmum u) tmrnizmrnvr^o m&Tmmmu^m&sumizm®. 
&mttmn^zczt no. 249^^230 gi^ no. 178^290 gfc, no. ism 

16) „ ^ntMU, Mm^N^eSI£&^bfcSrCteCat No. 177#19BSK?E 
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tbfc©*1?3a^bfc. »«NSeS©^!E»*7?ttCat No. 18O#19 0S* 
No. 175*«77 0 @, No. 252^78 0 BfcJBCU *5*£bT4gW 3*W9Et:bfc 

fflft^.NSeJl^61fiE»© , 5'6Cat No. 177ttft«fc&>&#»±#SttW\ 150 B 
»Ct!-^lcBL/fclfe€l*lCiSTbT5Etbfc. No. 242«3B BfcfSflftb&ft, — 

narrr* &©©3o b < ftfi© 2 mitmmwm 

ttSmSe«$&Ki¥©'5'5Cat No. 180«&*3BB£12BBfc40ft£j@*.£5SS 

m<Dmzmm\zfci&i&mTh?et:LZi 0 no. 252«4o c CHum©i«f^Tm^bfem, 
^»c#jaffiTU5Etbfc. no. m\$mm®M(Dmf&<nmzm£¥m&mifci>t£ 
%<D<D, i2Bmznmmm^vnBEizmt:vrco no. 243ra«£¥£fc£*iJtb 

fco JkWmmmOo-ZCaii No. 244tem£¥i§&T8M£b;fc. ^trbfc3 3iT!fcMB3fe 

fcmvim : 

ffiJM-NSeK&gEP©?*^ ^EtbfeCat No. 177J4*lfelt«*»6M^*«W' 
fee No. 245£No. 247«jllii^itiabfe^> No. 242tt|fc*fca&>Lfc. *SS[N^ 
fi»M»Ttt, Cat No.l80«miSt^M / >bX5Et:bfc^No.252 \$&X\Zffi'J>V 
TJEtbfc. No. 175«#:S©itJD^e.n^: ! b©©No. 252 tm^M^tzVTco 
No. 243teMf!£#:fi*l*DL£: 0 ^bfeCat No. 244fcfcb1"5&> 

ELISA#t#:ffi : 

i«^6 0^©lM?»4 1 ©in;W^^NMeM©ELISAXi|iJ^bfe (017) , 
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Bfc»ffi#±#J&*# 5*112 B Sfctt:/7 h— fc3tUfc. ItfiNSBR&gEpa^ 
"feCat No. 180t*ftWlCttttK:?Bi«T?*ofc*«, £>Kl±#bfc, ?fc^*f 

MS^te 4 M t fc#*&l 2 0 @ ^ 6 6 *U 30 B lSfctt^5 I — 

MtttlOffif^TT^ofc^ &g&12BB£mo~40fg©^Maff£j*U jl£fe&6 
0B££#bfct>©T^200~6400^±<h&ofco eOBeAH&fc^tLfefeO^M 

Fcwf4*Bia*fflVifc'X;i/^^(SI : 

487^^1^- bT^bfefcwf-4lfflJiaiCliHlii^V^^J:aCiSlSKV^2r'en^ 
*l0.05mL/wellJgSU 37^7? 1 l$H!ft*Ufc. fflfla®£#*»n?«&M^ *tf*ffl 
MEM^0.5mL/welliBAT37 , CTig«L/to 2 B£*|*ifcGPE#«*T!*fc*>©&»te 

aSJWfea0ES© 1 SB**, ^tll^U2 0ii4i:feofc (^6) „ 
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V'OVTsftM (RT- nested PCR) : 

\z, &mum (2) T^Ban^v^^&^-r^x^iifeHMbfeo mmu^m 
tmmmmmm£m'&3 HStitbMtffl^fc. nj3iMvi^e.(DRT-pcR 
(i) fc&&H»©»***»e>*u m«ANga«feaE»-c«4s 

Bif^ofc CS6) „ nautlHKV^^e.cDRT-PCRT^^fbfc^^tt 
L^U^^15BS^«Cat No. 180&R&IStelxfc (57) . 

^M^fc^ttS^lC«glutathion S-transferase (GST) £<DM&Wt&W&5& 
S^7X5 F^^~pGEX-2T (Pharmacia) £ftfflb&. NSSR^^Sfctt 
FIPV I^Tfc5KU-2tfc©S^£teJBbfco NSa«^«*^Sf« J; "5^58*6 
3 H>ATG^e»^n H>TAA3;T?§GST3 — FM#T&K©^ a— n>W-T ht}f 
Abf;, SSaH©58SCJiKU-2«ctFIPV IlMT&^KU-llfccDitfc^&ffl bfco 

>^bfc, h7>X7*- A&m^b^^&37 < CT2Nf^iS#Ufem, IPTG 

bfeo FIPV IIBKU-2tS|cNSeKtGSTCDltt^aK*rIExN , FIPV IMKU-2«SMS 
K©— ^^GSTOlfi'&MeKSrrlExS, FIPV IIMKU-14*S^efl<£>— g^iGST©^ 
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M6St£rIIExS<hbfco 
SPF^3 5^^, FIPV Igitf>KU-2#c, Blacks UCDlJfc, FIPV 11^0079-1146^. 

fecv imon-imifc<Di&mwi&*ti j en&nisxm%ki£its %mmzm&L&v 

&mvttifcmtt>7)mmm&to&xmfmmisit&* hx^k&sds-paget? 
mmvrco mvxvvvpmzm&v, ^mBiockAce^4 < cT— m.mmv 

?»^fflbfeo m^m^-^mizmmLX27x:x2mmKm^r^ 0.05% t 

ween20iPPBS w T 3 Inl^bfeo 2 #jfitf*£ LTHRPO^tri^n IgG+M+A^r^ffl b 

re* mm^^mxrcskmmnmizmmvx^vxi^K^^rcWi, 0.05% t 

ween20iPPBS ( - ) T 3|U^bfeo &%m*MMWi (0. 02% DAB, 0. 006% H 2 0 2 . 0. 05M 
Tris-HCl (pH7.6)) tittT^^t&t, ^7KT^bR/ft£f?lt£ tfc. 
®^«01 8 (C^b^o 
FIPV mxfc £KU-2tfc £B 1 ack$c©Jg^ n stmfer IExSMSSt £ r IExN^SSf K 

Mjsb^cd^ \scmwmm*zijhmiZriExm&n\zKjfcvrz&riExsm&mzfefc 

Jfob&v^ofco FIPV IIMT^§79-1146%©^^3j4DL««rIIExSMeM^rIExN 

se«^H^b^o fecv imx&%n-mmmm*nskm\$riExm&mz<D& 
mizMLxh&m£Kjfo'&&^istco 



mmz^m^mm-r^o *mw<D7?^>fc. mm)-e)\zmm.<D?$v 
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H £#£9! tufBa) -e) tcf3*c©tf U * ^ F £ o T :n - F £ ti£ X ^ 

warn, ej£Vi**©a5ifes, ^atc^ffljg^irf-rszit^T^s. 
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1 . OT©a)-e) ©^i*n^fc:1E«©#U X & Vtt Ffciot^- F£ft3T 

x ©a&ifcfe £ / * & fe^mm v>?7->o 

e) a) -d) KIBtt $ tlfc^ U 5? ^ H © V>i**U&> Kl<fc -o X n - h* $ fi3 X 

a) @B3F>J#-*t: l^lB«©^iB^J©a-H^^tT7}KU^^l/^H, 

b) @3^iJ#-^: 2{Cf3«©T5y®?@B^J^n-F-r§^SE^J^^U^ 

c) @3^l#-^: 1 ^l3a©^*IB^J©3-H^©iS*IH^J<i:93mJb(Z)ffil^ 
e) a)-d)^lB«$n^U^^l/^H©Vi-rtl^fcJ;oT3--F$n§T 
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ymie^J^n- fts^u ^ ^ f« 

3. tfU^W^F^ a)^fe«b)^fB«©^U^^V-^FT^^>W^ 
1 2 fcfB^©y ^^>o 

4 . £X~f<Da) -e) © V^Ttl^ tClBm©^ U * 2 F £ o T n - F £ 7 

a) S3^J#^-: 1 tlBmomS@H^J©n-F^^tf#U^^^^F, 

b) @3^iJ#^: 2{CfEm©T^ym@B^J^3-FT^a@S^JS#^U^ 
^l^ePF\ 

tt^wr ^>m*@B^iJ^^^ U ^ ^ F> 

|pJtt^Wr^mS@B^J^^U^^l/^F> 
e) a)-d){r|B^^tlfc^U^^l/^FOVi-rn^tci;^T3-F$tl^>T 
$ 7 M@E^£> SIR 4 5 7S/ilIK±/!i^^^Itt§75 

5. DMt^l. ^^2, ^ck^^ScDV^n^tfBm©^^^^^^ 

6 . »*^4 tfB«©tn:#:»J^ / >^< t% 1 |Hl^3^#-r^yD-feX^ 
7 . OTcDa) -e) <Wf £fE*£©^ Vtt Ht<fcoT3-H$^57 

a) iB?iJ#-5§-: ltCfB«©tiSi3^J©n-FM^^ty^UX^I/^F, 

b) @E2Wt: 2^fBm©T5/^@2^J^n-Ft-^>^@B^J^^UX 
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e) a)-d)lC|3m$nfe#U l/^F©^Ttl^^J;oT3 - F£ft£X 

8 . &T<Dti-e)<D^~?nmzmm<D-#v var? y\z F^n^x 

Ho 

a) IB^iJ#-^ : 1 \zmm.(DM.mZP\(Dzi— F^£^tr^U 5? ^ F, 

c) @B^iJ#^: 1 ^iHaom*@a^j©3-F^©^ssa^ji93m±©^i^i 

e) a)-d){ctsm^nfc^U^^I/^H^^Tn^^ck-pTri-F$n?>T 
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atg gcc aca cag gga caa cgc gtc aac tgg gga gat gaa cct tec aaa 48 
Met Ala Thr Gin Gly Gin Arg Val Asn Trp Gly Asp Glu Pro Ser Lys 

aga cgt gat cgt tct aac tct cgt ggt egg aag aat aat aat ata cct 96 
Arg Arg Asp Arg Ser Asn Ser Arg Gly Arg Lys Asn Asn Asn I le Pro 

ctt tea ttc ttc aac ccc ace acc etc gaa caa gga get aaa ttt tgg 144 
Leu Ser Phe Phe Asn Pro Thr Thr Leu Glu Gin Gly Ala Lys Phe Trp 

tat gta tgt ccg aga gac ttt gtt ccc aag gga ata ggt aat aag gat 192 
Tyr Val Cys Pro Arg Asp Phe Val Pro Lys Gly He Gly Asn Lys Asp 

caa caa att ggt tat tgg aac aga cag gcg cgc ttt cgc att gtc aag 240 
Gin Gin He Gly Tyr Trp Asn Arg Gin Ala Arg Phe Arg He Val Lys 

ggt cag cgt aag gaa etc cct gag aga tgg ttt ttc tat ttc tta ggt 288 
Gly Gin Arg Lys Glu Leu Pro Glu Arg Trp Phe Phe Tyr Phe Leu Gly 

aca gga cct eat get gat get aaa ttt aaa gat aag att gat gga gtc 336 
Thr Gly Pro His Ala Asp Ala Lys Phe Lys Asp Lys He Asp Gly Val 

ttc tgg gtt gca aag gat ggt gcc atg aac aag cca aca tea ctt ggc 384 
Phe Trp Val Ala Lys Asp Gly Ala Met Asn Lys Pro Thr Ser Leu Gly 

act cgt gga acc aac aat gaa tec gaa cca ttg aga ttt gat ggt aag 432 
Thr Arg Gly Thr Asn Asn Glu Ser Glu Pro Leu Arg Phe Asp Gly Lys 

ata cca cca caa ttc cag ctt gaa gta aac cgt tct agg aat aat tea 480 
He Pro Pro Gin Phe Gin Leu Glu Val Asn Arg Ser Arg Asn Asn Ser 

agg tct ggt tct cag tct aga tct ggc tea aga aac agg tct caa tec 528 
Arg Ser Gly Ser Gin Ser Arg Ser Gly Ser Arg Asn Arg Ser Gin Ser 

agg gga aga caa caa tee aat aac cag aat act aat gtt gag gat aca 576 
Arg Gly Arg Gin Gin Ser Asn Asn Gin Asn Thr Asn Val Glu Asp Thr 

att gta get gtg ctt cag aaa tta ggt gtt act gac aag caa agg tea 624 
lie Val Ala Val Lau Gin Lys Leu Gly Val Thr Asp Lys Gin Arg Ser 

cgt tct aaa tct aga gac cgt agt gac tct aaa tct aga gac aca aca 672 
Arg Ser Lys Ser Arg Asp Arg Ser Asp Ser Lys Ser Arg Asp Thr Thr 

cct aaa aac gcc aac aaa cac acc tgg aag aaa act gca ggt aag ggt 720 
Pro Lys Asn Ala Asn Lys His Thr Trp Lys Lys Thr Ala Gly Lys Gly 

gat gtg aca aat ttc ttt ggt get aga agt get teg get aac ttt ggt 768 
Asp Val Thr Asn Phe Phe Gly Ala Arg Ser Ala Ser Ala Asn Phe Gly 

gat agt gat etc gtt gee aat ggt aac get gcc aaa tgc tac cct cag 816 
Asp Ser Asp Leu Val Ala Asn Gly Asn Ala Ala Lys Cys Tyr Pro Gin 

ata gcc gaa tgc gtt cca tea gta tct age gtg etc ttc ggt agt caa 864 
He Ala Glu Cys Val Pro Ser Val Ser Ser Val Leu Phe Gly Ser Gin 

tgg tec get gaa gaa get gga gat caa gtg aaa gtc aca ctt act cac 912 
Trp Ser Ala Glu Glu Ala Gly Asp Gin Val Lys Val Thr Leu Thr His 

acc tac tac ctg cca aaa ggt gat gcc aaa acc agt caa ttc eta gaa 960 
Thr Tyr Tyr Leu Pro Lys Gly Asp Ala Lys Thr Ser Gin Phe Leu Glu 

cag att gac get tac aag cgc cct tea caa gta get aag gaa cag agg 1008 
Gin He Asp Ala Tyr Lys Arg Pro Ser Gin Val Ala Lys Glu Gin Arg 

aaa cca aag cct cgc tct aag tct get gat aag aag cct gag gaa ttg 1056 
Lys Pro Lys Pro Arg Ser Lys Ser Ala Asp Lys Lys Pro Glu Glu Leu 

tct gta act ctt gta gag gca tac aca gat gtg ttt gat gac aca cag 1104 
Ser Val Thr Leu Val Glu Ala Tyr Thr Asp Val Phe Asp Asp Thr Gin 

gtt gag atg att gat gag gtt acg aac taa (IB^JIf-^ : 1 ) 1134 
Val Glu Met He Asp Glu Val Thr Asn * (1E5U#-^ : 2) 
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SEQUENCE LISTING 

<110> The Kitasato Institute 

<120> A feline infectious peritonitis vaccine. 

<130> K4-A0201P 

<140> 
<141> 

<150> JP 2002-196290 
<151> 2002-07-04 

<160> 8 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 1134 
<212> DNA 

<213> Feline infectious peritonitis virus 
<400> 1 

atggccacac agggacaacg cgtcaactgg ggagatgaac cttccaaaag acgtgatcgt 60 
tctaactctc gtggtcggaa gaataataat atacctcttt cattcttcaa ccccaccacc 120 
ctcgaacaag gagctaaatt ttggtatgta tgtccgagag actttgttcc caagggaata 180 
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ggtaataagg atcaacaaat tggttattgg aacagacagg cgcgctttcg cattgtcaag 240 
ggtcagcgta aggaactccc tgagagatgg tttttctatt tcttaggtac aggacctcat 300 
gctgatgcta aatttaaaga taagattgat ggagtcttct gggttgcaaa ggatggtgcc 360 
atgaacaagc caacatcact tggcactcgt ggaaccaaca atgaatccga accattgaga 420 
tttgatggta agataccacc acaattccag cttgaagtaa accgttctag gaataattca 480 
aggtctggtt ctcagtctag atctggctca agaaacaggt ctcaatccag gggaagacaa 540 
caatccaata accagaatac taatgttgag gatacaattg tagctgtgct tcagaaatta 600 
ggtgttactg acaagcaaag gtcacgttct aaatctagag accgtagtga ctctaaatct 660 
agagacacaa cacctaaaaa cgccaacaaa cacacctgga agaaaactgc aggtaagggt 720 
gatgtgacaa atttctttgg tgctagaagt gcttcggcta actttggtga tagtgatctc 780 
gttgccaatg gtaacgctgc caaatgctac cctcagatag ccgaatgcgt tccatcagta 840 
tctagcgtgc tcttcggtag tcaatggtcc gctgaagaag ctggagatca agtgaaagtc 900 
acacttactc acacctacta cctgccaaaa ggtgatgcca aaaccagtca attcctagaa 960 
cagattgacg cttacaagcg cccttcacaa gtagctaagg aacagaggaa accaaagcct 1020 
cgctctaagt ctgctgataa gaagcctgag gaattgtctg taactcttgt agaggcatac 1080 
acagatgtgt ttgatgacac acaggttgag atgattgatg aggttacgaa ctaa 1134 

<210> 2 
<211> 377 
<212> PRT 

<213> Feline infectious peritonitis virus 
<400> 2 

Met Ala Thr Gin Gly Gin Arg Val Asn Trp Gly Asp Glu Pro Ser Lys 



1 



5 



10 



15 
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Arg Arg Asp Arg Ser Asn Ser Arg Gly Arg Lys Asn Asn Asn He Pro 
20 25 30 

Leu Ser Phe Phe Asn Pro Thr Thr Leu Glu Gin Gly Ala Lys Phe Trp 
35 40 45 

Tyr Val Cys Pro Arg Asp Phe Val Pro Lys Gly lie Gly Asn Lys Asp 
50 55 60 

Gin Gin He Gly Tyr Trp Asn Arg Gin Ala Arg Phe Arg He Val Lys 
65 70 75 80 

Gly Gin Arg Lys Glu Leu Pro Glu Arg Trp Phe Phe Tyr Phe Leu Gly 
85 90 95 

Thr Gly Pro His Ala Asp Ala Lys Phe Lys Asp Lys He Asp Gly Val 
100 105 110 

Phe Trp Val Ala Lys Asp Gly Ala Met Asn Lys Pro Thr Ser Leu Gly 
115 120 125 

Thr Arg Gly Thr Asn Asn Glu Ser Glu Pro Leu Arg Phe Asp Gly Lys 
130 135 140 



He Pro Pro Gin Phe Gin Leu Glu Val Asn Arg Ser Arg Asn Asn Ser 
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145 150 155 160 

Arg Ser Gly Ser Gin Ser Arg Ser Gly Ser Arg Asn Arg Ser Gin Ser 
165 170 175 

Arg Gly Arg Gin Gin Ser Asn Asn Gin Asn Thr Asn Val Glu Asp Thr 
180 185 190 

He Val Ala Val Leu Gin Lys Leu Gly Val Thr Asp Lys Gin Arg Ser 
195 200 205 

Arg Ser Lys Ser Arg Asp Arg Ser Asp Ser Lys Ser Arg Asp Thr Thr 
210 215 220 

Pro Lys Asn Ala Asn Lys His Thr Trp Lys Lys Thr Ala Gly Lys Gly 
225 230 235 240 

Asp Val Thr Asn Phe Phe Gly Ala Arg Ser Ala Ser Ala Asn Phe Gly 
245 250 255 

Asp Ser Asp Leu Val Ala Asn Gly Asn Ala Ala Lys Cys Tyr Pro Gin 
260 265 270 



He Ala Glu Cys Val Pro Ser Val Ser Ser Val Leu Phe Gly Ser Gin 
275 280 285 
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Trp Ser Ala Glu Glu Ala Gly Asp Gin Val Lys Val Thr Leu Thr His 
290 295 300 

Thr Tyr Tyr Leu Pro Lys Gly Asp Ala Lys Thr Ser Gin Phe Leu Glu 
305 310 315 320 

Gin He Asp Ala Tyr Lys Arg Pro Ser Gin Val Ala Lys Glu Gin Arg 
325 330 335 

Lys Pro Lys Pro Arg Ser Lys Ser Ala Asp Lys Lys Pro Glu Glu Leu 
340 345 350 

Ser Val Thr Leu Val Glu Ala Tyr Thr Asp Val Phe Asp Asp Thr Gin 
355 360 365 

Val Glu Met He Asp Glu Val Thr Asn 
370 375 



<210> 3 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
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Synthesized Sequence 
<400> 3 

ggggaattca attaaaggca actactgcca 

<210> 4 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 4 

ctgtgaattc tgcaggatcc tttttttttt tttttttttt t 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 5 

caactgggga gatgaacctt 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 6 

ggtagcattt ggcagcgtta 

<210> 7 
<211> 22 
<212> DNA 

<213> Artificial Sequence 



<220> 
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<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 

<400> 7 

attgatggag tcttctgggt tg 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
Synthesized Sequence 



<400> 8 

ttggcattct taggtgttgt gtc 
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